A novel approach to the identification of surface receptors. The use of photosensitive hetero-bifunctional cross-linking reagent.
Methyl 4-azidobenzoimidate, a photosensitive hetero-bifunctional cross-linking reagent, was synthesized and characterized. This reagent has an imidoester at one end, which reacts spontaneously with primary amines, and an arylazide at the other end, which reacts with a variety of chemical groups upon photolysis by ultraviolet radiation. The reagent molecules were attached to concanavalin A by reactions between imidoester groups of the reagents and free amino groups of the lectin. These activated lectins were purified on a Sephadex G-25 column and showed the binding affinity to an affinity column, glucosylated Sepharose, and to the human erythrocyte ghost membrane. The activated lectins were incubated with the membranes and then unbound lectins were removed by washing. The lectins bound to receptors in the membranes were irradiated with a shortwave ultraviolet lamp to photolyze arylazides attached to the lectins, thus cross-linking the lectins and receptors together. Then the membranes were solubilized and electrophoresed. On gels, the intensity of the lectin receptor band diminished slightly and concomitantly a new band of a higher molecular weight appeared. When 125I-labeled concanavalin A was used, the new band contained the radioactivity. The extent of the appearance of the new band and the decrease of the receptor band were reduced significantly when the ultraviolet irradiation was omitted or the activated lectins were incubated with the membranes in the presence of the lectin inhibitor, alpha-methylmannoside. The irradiation of nonactivated, receptor-bound concanavalin A did not cause those changes. When the activated lectins alone were irradiated with ultraviolet, the band of the lectin dimer appeared whereas nonirradiated lectins appeared mostly as monomers. It is concluded that a small fraction of the activated lectins were cross-linked to receptors in the membrane upon photolysis. In this study, only 8 reagent molecules were attached to a tetramer of the lectin, compared with the presence of approximately 40 available free amino groups. The efficiency of such cross-links of ligands to receptors may be increased by employing longer versions of the hetero-bifunctional cross-linking reagents and also by attaching more of the reagent molecule to ligands.